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Specification 



1. Title of the Invention 

Paper Money Identifying System 

2. Claims 

A paper money identifying system in which paper money of various 
denominations is processed for denomination identification in the same 
processing device, wherein the paper money supplied to the device is compared 
to all reference patterns to determine whether or not there is any pattern match 
and to provisionally set a denomination if there is a match, wherein the 
provisionally set contents are checked after all patterns have been referenced, 
wherein a determination of the denomination is not made if two or more 
denominations are provisionally set, and wherein the final denomination setting 
is made only if one denomination is provisionally set and the denomination is 
confirmed as a legitimate denomination. 

3. Detailed Description of the Invention 

[01] The present invention relates to a paper money identifying system for a 
paper money processing device such as an automatic teller machine, in which 
the denominations of paper money of multiple denominations supplied all at 
once to the device are identified and processed differently based on the results 
for high-precision paper money identification. 
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[02] FIG 1 is a cross-sectional view of the internal configuration of an automatic 
teller machine into which stacks of money are inserted. This device processes 
deposits in the following manner. The user places a stack of paper money B<| 
into the insertion slot 1 , and the stack is conveyed by belts 2, 2' to a temporary 
waiting area 3. The notes of paper money in the stack of paper money B 2 
already waiting there is supplied one by one via supply rollers 4, 5, a separating 
roller 6 and a conveyor roller 7 to the identifier 8. Sensors 81 , 82 in the identifier 
8 determine whether the obverse and reverse sides of the note are legitimate or 
counterfeit, and operate the gate 9 based on the result. If a note is legitimate, it 
is guided by the gate 9 to a storage area 10. If a note is no good, it is guided by 
the gate 9 to the discharge slot 11. The solid arrow indicates the direction taken 
by legitimate notes and the broken arrow indicates the direction taken by 
counterfeit or otherwise rejected notes. When the user presses the confirmation 
button, the legitimate notes B 2 in the storage area are lowered by a motor 12 and 
pusher 13 into the safe 14. If the user presses the cancel button for some 
reason, the notes in the storage area are discharged all together to the discharge 
slot 1 1 following the white arrows and discharged as a stack of paper money B 4 . 

[03] The notes are processed differently based on the identification results from 
the identifier 8. The following is an explanation of the identification process. 
First, a thickness sensor 15 consisting of micro switches detects the thickness of 
the supplied note and checks whether a single note has been supplied correctly 
or whether two or more notes are overlapping each other. Next, light sensors 16, 
16' determine the front edge and back edge of the supplied note and, from the 
amount of time required for the note to pass by, determines the size of the note 
in the direction of travel. If the size identification results are not within the proper 
range, the note is deemed no good and discharged to the discharge slot 11. If 
the size is not abnormal, the patterns on the obverse and reverse sides of the 
note are identified by identification sensors 81, 82 to determine the 
denomination. The operation is described in more detail in the flow charts in FIG 
2 (A) and (B). First, the thickness is detected by the thickness sensor 15. If the 
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thickness is equal to or greater than two notes, the thickness is deemed no good 
and the notes are discharged to the discharge slot 1 1 . If the thickness is equal to 
a single note, the size is then identified. If the size is smaller than a 500-yen 
note, the size is deemed no good and the note is discharged. If the size is 
greater than a 500-yen note, the denomination is identified to determine whether 
it is a 500-yen, 1000-yen, 5000-yen or 10,000-yen note. If it is the size of a 500- 
yen note, pattern identification is performed to determine whether the note 
conforms to the pattern of a 500-yen note. If the results match those of a 
legitimate 500-yen note, it is deemed to be a 500-yen note and the denomination 
is set as 500-yen. If the note does not match the pattern of a 500-yen note, it is 
deemed to be no good and is discharged to the discharge slot 11. If the note is 
greater in size than a 500-yen note, size identification is performed to determine 
whether the note is a 1000-yen note, 5000-yen note or 10,000-yen note. If there 
is a match in one of these cases, the note is compared to the reference pattern 
for that particular denomination and the denomination is set based on pattern 
recognition. If there is no match with any of the reference patterns, the note is 
deemed no good and discharged. If the size of a note is greater than a 500-yen 
note and greater than a 10,000-yen note, it does not conform to any 
denomination based on size and is discharged as a note deemed to be no good. 

[04] However, in this identification system, the measurement precision margin for 
each denomination is approximately 0.3 mm. As shown in FIG 3, therefore, it is 
necessary to separate denominations so that there is no overlap between 
denomination sizes. For example, size-determining margin d2 has to be set 
between the 500-yen max for 500-yen notes and the 1000-yen min for 1000-yen 
notes. This allows 500-yen notes to be correctly identified and prevents 1000- 
yen notes from being incorrectly identified as 500-yen notes. Because pattern 
recognition is performed after size recognition, a crumpled or folded 1000-yen 
note is not incorrectly identified as a 500-yen note during size recognition. It is 
compared to the reference pattern for a 500-yen note, but is discharged because 
the pattern read on the 1000-yen note does not match the reference pattern for 
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500-yen notes. As a result, more notes are discharged because the length is no 
good despite being a legitimate 500-yen note, and identification precision 
declines. In automatic teller machines at banks, the edges of notes being 
discharged are often crumpled or folded over. While the probability is low, a 
1000-yen note may match the size of a 500-yen note and be compared to the 
reference pattern for 500-yen notes. Due to damage or discoloration of the note, 
it may match the reference pattern for 500-yen notes and be identified as a 500- 
yen note. Paper money identifying devices may also discharge legitimate notes 
as no good after comparing a 1000-yen note to the reference pattern for 500-yen 
notes. 

[05] The purpose of the present invention is to prevent denomination 
identification mistakes and prevent legitimate notes from being deemed no good. 
In order to achieve this purpose, the present invention provides a paper money 
identifying system in which paper money of various denominations is processed 
for denomination identification in the same processing device, wherein the paper 
money supplied to the device is compared to all reference patterns to determine 
whether or not there is any pattern match and to provisionally set a denomination 
if there is a match, wherein the provisionally set contents are checked after all 
patterns have been referenced, wherein a determination of the denomination is 
not made if two or more denominations are provisionally set, and wherein the 
final denomination setting is made only if one denomination is provisionally set 
and the denomination is confirmed as a legitimate denomination. 

[06] The following is an explanation of a working example of the paper money 
identification system of the present invention. FIG 4 (A) and (B) are flow charts 
of the working example of the present invention, FIG 4 (C) is a flag setting 
example, and FIG 4 (D) is a denomination determining table. In the present 
invention, the thickness is determined first. If the target note is as thick as a 
single note, the largest size determination is performed. In other words, the 
target note is not compared to the sizes of each individual denomination but is 
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checked to see if its size falls within a range set to include all the denominations. 
If a current Japanese yen note is deemed to be smaller in size than a 500-yen 
note, it is discharged. If it is deemed to be larger in size than a 10,000-yen note, 
it is discharged. If the note is within a size range including both 500-yen and 
10,000-yen notes, the note is targeted for pattern recognition and pattern 
recognition is then performed. In pattern recognition, the note is compared to 
the reference patterns for all of the notes. In other words, the note is compared 
to the reference patterns for 500-yen, 1000-yen, 5000-yen and 10,000-yen 
notes. The register 17 in the identification circuit (C) has bits corresponding to 
the various denominations. If the pattern read by the identification sensors 
matches a reference pattern, a flag is provisionally set as "1" in the bit 
corresponding to that reference pattern. For example, if a 1000-yen note is 
supplied and the results of the recognition process indicate a match with the 
reference pattern for 1000-yen notes, a flag is provisionally set as "1" in the bit 
corresponding to 1000-yen notes in the register 17 and all of the other bits are 
set as "0". If there is a match with the reference pattern for another note, a flag 
is set for the bit corresponding to that note in the register. The register 17 is read 
and the denomination is determined based on the results in the denomination 
determining table (D). 

[07] Next, the device determines whether the flags for two or more bits have 
been set to "1" (i.e., if there is an overlap). If there is an overlap, the pattern is 
no good and an abnormality is set. If only one bit has a flag and the 
denomination indicated by the flag is a legitimate denomination, the 
denomination is finally set. For example, if a 1000-yen note is supplied, the "1" 
flag is set only for the 1000-yen bit and only one flag is set, then the note is 
deemed to be legitimate and the denomination indicated by the flag is used to 
make the final denomination setting. In contrast, if a 1000-yen note is supplied 
and the "1" flag is set for the 1000-yen bit but the "1" flag is also set for the 500- 
yen bit, then the pattern is deemed to be illegitimate and an abnormality setting 
is made even though the "1" flag is set for the 1000-yen bit. While two 
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denominations are not normally triggered for a single note, this may occur when 
overlapping notes are supplied. In this case the pattern is deemed no good and 
the notes discharged even though one or both of the flags are correct. 

[08] Flags may be raised for two bits even though a single note has been 
supplied. This is deemed to be an overlap and the note is considered no good. 
However, the identification device avoids mistakes made by the prior art such as 
mistaking a 1000-yen note for a 500-yen note. Because supplied notes are 
checked against all denominations instead of against all denomination sizes as 
in the case of the prior art, 1000-yen notes with folded back edges are not 
mistaken to be the size of 500-yen notes and subsequently discharged because 
the notes do not match the reference pattern for 500-yen notes. This eliminates 
the problem of discharging notes because of a size identification mistake. This 
improves the convenience of the device for users who frequently feed notes into 
the device. In the present invention, there is also no need to identify the various 
denominations by size. More accurate identification of denominations is thus 
made when notes of different denominations are the same size in the direction of 
size identification. 

4. Brief Explanation of the Drawings 

FIG 1 is a cross-sectional view of the internal configuration of an automatic teller 
machine. FIG 2 is a flow chart showing a paper money identifying system of the 
prior art. FIG 3 is a diagram of the size settings for the denominations of paper 
money. FIG 4 is the flow chart, flag setting example and denomination 
determining table in a working example of the paper money identifying system of 
the present invention. 

B1-B4 ... paper money, 4, 5, 6 ... supply rollers, 8 ... identifier, 81, 82 ... identifier 
sensors, 15 ... thickness sensor, 16, 16' ... size sensors, 17 ... register 
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